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(57) ABSTRACT

A user mterface 1s provided that requests clinical note data
from a healthcare provider as a patient 1s being seen by the
healthcare provider. The clinical note data requested includes
data needed to populate one or more variables of one or more
national registries and data needed to populate a clinical note
medical record of an existing electronic medical records sys-
tem. The clinical note data entered by the healthcare provider
for the patient 1s recerved from the user interface. Automati-
cally and at substantially the same time, the entered clinical
note data needed to populate a clinical note medical record of
an existing EMR system for the patient 1s stored in the exist-
ing EMR system, and the entered clinical note data needed to
populate one or more variables for the patient for the one or
more national registries 1s stored in a database.

20 Claims, 5 Drawing Sheets
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PROVIDE A USER INTERFACE THAT REQUESTS HISTORY AND PHYSICAL DATA
FROM A HEALTHCARE PROVIDER AS A PATIENT IS BEING SEEN BY THE
HEALTHCARE PROVIDER USING A PROCESSOR. THE HISTORY AND PHYSICAL
DATA REQUESTED INCLUDES DATA NEEDED TO POPULATE ONE OR MORE "\
VARIABLES OF ONE OR MORE NATIONAL REGISTRIES AND DATA NEEDED TO | 310
POPULATE A HISTORY AND PHYSICAL MEDICAL RECORD OF AN EXISTING

ELECTRONIC MEDICAL RECORDS SYSTEM.

| |
RECEIVE THE HISTORY AND PHYSICAL DATA ENTERED BY THE HEALTHCARE
PROVIDER FOR THE PATIENT FROM THE USER INTERFACE USING THE KN\
PROCESSOR. 320

AUTOMATICALLY AND AT SUBSTANTIALLY THE SAME TIME, STORE THE
ENTERED CLINICAL NOTE DATA NEEDED TO POPULATE A CLINICAL NOTE

MEDICAL RECORD OF AN EXISTING EMR SYSTEM FOR THE PATIENT IN THE
EXISTING EMR SYSTEM, AND STORE THE ENTERED CLINICAL NOTEDATA [ \
NEEDED TO POPULATE ONE OR MORE VARIABLES FOR THE PATIENT FOR THE | 330
ONE OR MORE NATIONAL REGISTRIES IN A DATABASE USING THE
PROCESSOR.

END

S00 FIG. 3
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SYSTEMS AND METHODS FOR NATIONAL
REGISTRY DATA COLLECTION AS PATIENT
CARE IS CONDUCTED

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional
Patent Application No. 61/501,388 filed Jun. 27, 2011, which
1s 1ncorporated by reference 1n 1ts entirety.

INTRODUCTION

Collected patient information or data related to a specific
disease, treatment, or healthcare discipline 1s called a disease
or patient registry. Disease or patient registries that include
data from multiple 1nstitutions or locations across the Umted
States are referred to as national registries.

One exemplary collection of national registries 1s the
national cardiovascular data registry (NCDR®). The
NCDR® includes, for example, a number of hospital-based
cardiovascular registries, a registry created in collaboration
with The Society of Thoracic Surgeons, and a practice-based
cardiovascular quality improvement registry. The hospital-
based cardiovascular registries of the NCDR® include, for
example, the ACTION Registry® for acute coronary syn-
drome patients, the CARE Registry® for revascularization
and endarterectomy procedures, the CathPCI Registry® for
diagnostic cardiac catheterization and percutaneous coronary
interventions, the ICD Registry™ for implantable cardio-
verter defibrillators and leads, and the IMPACT Registry® for
improving pediatric and adult congenital treatment.

Although the registries of the NCDR® are illustrative of
national registries in general, the systems and methods
described herein are not limited to the registries of the
NCDR®. The systems or methods described herein can be
used with any national registry for any disease, treatment, or
healthcare discipline.

Providing data to national registries 1s encouraged and in
some cases required by msurance companies and the federal
government. For example, in some instances the federal gov-
ernment provides a higher retmbursement rate for a subsi-
dized procedure, 1f the data from the procedure 1s sent to a
national registry. In other instances, such as with medical
devices, the federal government mandates that information
about a certain medical device be tracked 1n a national regis-
try. National registry data 1s also available 1n some instances,
tor public review by the Centers for Medicare and Medicaid
Services (CMS) and allows for comparisons across hospital
systems.

National registry data 1s useful to researchers and clini-
cians, because 1t includes a minimum number of values for a
common set of data items for each patient. National registries
are an important and unique source of a large body of retro-
spective, unselected consecutive patient data for researchers
and research entities/institutes. Clinicians use the informa-
tion 1n national registries to develop standards of care and to
identify areas of practice improvement. Public review of
national registry data to compare hospital systems on quality
measures 1s 1creasingly available, highlighting the 1impor-
tance of accurate reporting for hospital systems to allow fair
representation of the results of patient care. As a result, 1t 1s
important that the data provided to national registries 1s accu-
rate.

Public health agencies also require this mnformation to
monitor for adverse events associated with different thera-
pies. Seamless reporting of this information allows providers

10

15

20

25

30

35

40

45

50

55

60

65

2

and policy makers to know {faster, act quicker, and develop
solutions when adverse events occur

Unfortunately, current methods of collecting and submiut-
ting data to national registries contribute to errors in the
national registry data that can significantly reduce its accu-
racy. These errors are related to who collects the data, how 1t
1s collected, and when 1t 1s collected.

For example, national registry data is typically collected
following an auditing procedure that begins after a patient 1s
treated. A healthcare provider, such as a hospital, hires data
entry personnel to gather national registry data from the medi-
cal records of patients. The medical records of patients can
include, but are not limited to, test results, a patient’s medical
history, past treatments, insurance information, billing infor-
mation, current course of treatment including orders, images,
analyses, and healthcare provider reports. Medical record can
be stored as charts or electronic medical records (EMR).
Generally, national registry data consists of a minimum num-
ber of values for a common set of data items for a disease,
treatment, procedure, or healthcare discipline that must be
entered or a common set of questions that must be answered
for each patient entered. The data entry personnel enter the
data items or answer the questions based on the information
they find 1n medical records of patients.

This current auditing approach to gathering national reg-
1stry data can produce maccurate results. First, data entry
personnel, including clinicians, can incorrectly interpret the
data from the medical records. In many cases, there 1s not a
one-to-one correspondence between the information found 1n
the medical records and the set of common data items
required by the national registry. This leaves iterpretation up
to the personnel entering the data, who may not have provider
level medical training.

Secondly, data entry personnel can manually enter incor-
rect data. Generally, data 1s copied by hand from the medical
records to a file or database that 1s then uploaded to a national
registry. Copying data by hand can include, but 1s not limited
to, writing information on a paper form that 1s digitally read or
entering data using a digital device such as a computer.

Thirdly, since the data 1s collected after a patient has been
treated and the medical record completed, the medical
records may not include enough or particular information to
accurately enter a data item or answer a question needed by
the national registry. The data charted in the process of patient
care may not clearly provide the specific answers to the data
items requested or required for national registry submaission.
Since at the time of national registry data collection the
patient 1s no longer recerving care, any incomplete informa-
tion has to be pieced together from existing information,
entered by default, or left incomplete.

In addition to producing inaccurate results, this current
auditing approach to gathering national registry data 1s expen-
stve 1n terms of both time and cost. Currently, hospital sys-
tems have providers create data via the medical record as part
of the clinical workflow, and much of this data 1s separately
and redundantly recorded for national registry documenta-
tion. For large national data registries, several of which a
hospital system may contribute to, 1t would be common for a
hospital system to duplicate this data for thousands of patients
in each registry annually. For example, data items that are
common to a national registry and a medical record are
entered 1nto two different systems at two different times,
thereby 1ncreasing the total data entry time. Since these data
items are therefore collected by at least two different sets of
personnel at different times, this increases the total cost of
data entry, and often commands a significant time commiut-
ment from clinical providers, taking time away from patient
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care. It has been estimated by an NCDR survey that for every
800 records entered into a national registry, a participating
hospital needs to hire an additional 1.0 full time equivalent
(FTE).

Therelore, 1t 1s desirable to provide systems and methods
that collect national registry data more accurately, faster, and
less expensively than convention systems and methods, that
incorporate this collection into the existing clinical workflow
in a time and costs efficient manner.

BRIEF DESCRIPTION OF THE DRAWINGS

The skilled artisan will understand that the drawings,
described below, are for illustration purposes only. The draw-
ings are not intended to limit the scope of the present teach-
Ings 1n any way.

FIG. 1 1s a block diagram that illustrates a computer sys-
tem, 1n accordance with various embodiments.

FIG. 2 1s a schematic diagram showing a system for col-
lecting national registry data in conjunction with an existing
clectronic medical records system as patient care 1s con-
ducted, 1n accordance with various embodiments.

FIG. 3 1s an exemplary tlowchart showing a method for
collecting national registry data 1n conjunction with an exist-
ing electronic medical records system as patient care 1s con-
ducted, 1n accordance with various embodiments.

FI1G. 4 1s a schematic diagram of a system that includes one
or more distinct software modules that perform a method for
collecting national registry data 1n conjunction with an exist-
ing electronic medical records system as patient care 1s con-
ducted, 1n accordance with various embodiments.

FIG. 35 1s a data example showing how electronic medical
record data and national registry data 1s automatically and at
substantially the same time submitted to two different data-
bases, according to various embodiments.

Before one or more embodiments of the present teachings
are described 1n detail, one skilled 1n the art will appreciate
that the present teachings are not limited in their application
to the details of construction, the arrangements of compo-
nents, and the arrangement of steps set forth in the following
detailed description or illustrated in the drawings. Also, 1t1s to
be understood that the phraseology and terminology used
herein 1s for the purpose of description and should not be
regarded as limiting.

DESCRIPTION OF VARIOUS EMBODIMENTS

Computer-Implemented System

FI1G. 1 1s a block diagram that illustrates a computer system
100, upon which embodiments of the present teachings may
be implemented. Computer system 100 includes a bus 102 or
other communication mechanism for communicating infor-
mation, and a processor 104 coupled with bus 102 for pro-
cessing information. Computer system 100 also includes a
memory 106, which can be a random access memory (RAM)
or other dynamic storage device, coupled to bus 102 for
storing istructions to be executed by processor 104. Memory
106 also may be used for storing temporary variables or other
intermediate information during execution of mstructions to
be executed by processor 104. Computer system 100 further
includes a read only memory (ROM) 108 or other static
storage device coupled to bus 102 for storing static informa-
tion and 1nstructions for processor 104. A storage device 110,
such as a magnetic disk or optical disk, 1s provided and
coupled to bus 102 for storing information and instructions.
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Computer system 100 may be coupled via bus 102 to a
display 112, such as a cathode ray tube (CRT) or liquid crystal
display (LCD), for displaying information to a computer user.
An input device 114, including alphanumeric and other keys,
1s coupled to bus 102 for communicating information and
command selections to processor 104. Another type of user
input device 1s cursor control 116, such as amouse, a trackball
or cursor direction keys for communicating direction infor-
mation and command selections to processor 104 and for
controlling cursor movement on display 112. This mput
device typically has two degrees of freedom 1n two axes, a
first axis (1.e., X) and a second axis (1.e., y), that allows the
device to specily positions 1n a plane.

A computer system 100 can perform the present teachings.
Consistent with certain implementations of the present teach-
ings, results are provided by computer system 100 in response
to processor 104 executing one or more sequences of one or
more istructions contained in memory 106. Such instruc-
tions may be read into memory 106 from another computer-
readable medium, such as storage device 110. Execution of
the sequences ol instructions contamned in memory 106
causes processor 104 to perform the process described herein.
Alternatively hard-wired circuitry may be used in place of or
in combination with software 1nstructions to implement the
present teachings. Thus implementations of the present teach-
ings are not limited to any specific combination of hardware
circuitry and software.

In various embodiments, computer system 100 can be con-
nected to one or more other computer systems, like computer
system 100, across a network to form a networked system.
The network can include a private network or a public net-
work such as the Internet. In the networked system one or
more computer systems can store and serve the data to other
computer systems. The one or more computer systems that
store and serve the data can be referred to as servers or the
cloud, 1 a cloud computing scenario. The other computer
systems that send and receive data to and from the servers or
the cloud can be referred to as client or cloud devices, for
example.

The term “computer-readable medium™ as used herein
refers to any media that participates 1n providing instructions
to processor 104 for execution. Such a medium may take
many forms, including but not limited to, non-volatile media,
volatile media, and transmission media. Non-volatile media
includes, for example, optical or magnetic disks, such as
storage device 110. Volatile media includes dynamic
memory, such as memory 106. Transmission media includes
coaxial cables, copper wire, and fiber optics, including the
wires that comprise bus 102.

Common forms ol computer-readable media include, for
example, a tloppy disk, a flexible disk, hard disk, magnetic
tape, or any other magnetic medium, a CD-ROM, digital
video disc (DVD), a Blu-ray Disc, any other optical medium,
a thumb drive, a memory card, a RAM, PROM, and EPROM,
a FLASH-EPROM, any other memory chip or cartridge, or
any other tangible medium from which a computer can read.

Various forms of computer readable media may be
involved 1n carrying one or more sequences of one or more
instructions to processor 104 for execution. For example, the
instructions may initially be carried on the magnetic disk of a
remote computer. The remote computer can load the mnstruc-
tions 1nto 1ts dynamic memory and send the instructions over
a telephone line using a modem. A modem local to computer
system 100 can recerve the data on the telephone line and use
an infra-red transmitter to convert the data to an infra-red
signal. An infra-red detector coupled to bus 102 can receive
the data carried 1n the infra-red signal and place the data on




US 8,515,779 B2

S

bus 102. Bus 102 carries the data to memory 106, from which
processor 104 retrieves and executes the instructions. The
istructions received by memory 106 may optionally be
stored on storage device 110 either before or after execution
by processor 104.

In accordance with various embodiments, instructions
configured to be executed by a processor to perform a method
are stored on a computer-readable medium. The computer-
readable medium can be a device that stores digital informa-
tion. For example, a computer-readable medium includes a
compact disc read-only memory (CD-ROM) as 1s known 1n
the art for storing software. The computer-readable medium
1s accessed by a processor suitable for executing instructions
configured to be executed.

The following descriptions of various implementations of
the present teachings have been presented for purposes of
illustration and description. It 1s not exhaustive and does not
limit the present teachings to the precise form disclosed.
Modifications and variations are possible 1n light of the above
teachings or may be acquired from practicing of the present
teachings. Additionally, the described i1mplementation
includes software but the present teachings may be imple-
mented as a combination of hardware and soiftware or in
hardware alone. The present teachings may be implemented
with both object-oriented and non-object-oriented program-
ming systems.

Collecting National Registry Data

As described above, the conventional auditing approach to
collecting national registry data often produces inaccurate
results and 1s expensive 1n terms of both time and cost.

In various embodiments, systems and methods are pro-
vided that collect national registry data in conjunction with an
existing electronic health records (EHR) or electronic medi-
cal records (EMR) system as patient care 1s conducted. Col-
lecting national registry data as patient care 1s conducted
produces more accurate results and reduces both the time and
cost of data entry. More accurate results are produced because
medically trained healthcare providers enter the data in the
course of providing a medical record. Both the time and cost
of data entry 1s reduced, because the data 1s entered only once
by one group of personnel.

Collecting national registry data in conjunction with an
existing EMR system 1s nontrivial, because national registries
and existing EMR systems were developed for different pur-
poses. EMR systems were developed for providing patient
care and billing. National registries were developed for pro-
viding data on diseases, medical devices, or procedures and
their outcomes across a large number of patients. As a result,
national registries and EMR systems do not generally include
the same data.

For example, an EMR system typically includes medica-
tion list. From the medication list of an EMR system 1t may be
determined that a patient 1s taking aspirin. However, a par-
ticular national registry may have a data item that asks 1t
aspirin was administered within 24 hours of a certain proce-
dure. In addition, another national registry may have a data
item that asks 1f aspirin was administered within seven days of
a certain procedure. Consequently, the information in the
EMR system that the patient 1s taking aspirin 1s not usetul to
cither of the two national registries that ask about the admin-
istration of aspirin 1n relation to a procedure.

Therefore, in various embodiments collecting national reg-
istry data i conjunction with an existing EMR system
includes a mapping of registry data to EMR system data. This
mapping can mclude a number of steps, for example. In the
first step, the set of data 1tems per patient needed for one or
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more national registries 1s defined. A typical national registry
can 1nclude 500 or more data 1tems per patient, for example.

In the second step, data items from the set of data items per
patient needed for the one or more registries are mapped to
locations 1n the EMR system where similar data 1s collected
as patient care 1s conducted. For example, 11 the set of data
items per patient needed for two registries includes asking
two questions about the timing of aspirin admimstration
betore a procedure, then these two questions are mapped to a
medication list of an EMR system. In other words, a mapping
1s the logical union of distinct data items 1n the one or more
registries and the EMR system.

In the third step, locations in the EMR system that are
mapped to data items from the set of data 1items per patient
needed for the one or more registries are modified. For
example, the medication list of an existing EMR 1s modified
to include the questions described above relating a time of the
administration of aspirin to a procedure. Note that locations 1n
the existing EMR are modified by modifying a user interface
of an existing EMR system, for example. The user interface 1s
modified by editing a template, flowsheet, or user interface
form of the existing EMR system, for example.

In various embodiments, an existing EMR system cannot
be modified. In this case, a user interface 1s developed for a
system outside of the existing EMR system. This 1s, for
example, a meta user interface. This meta user interface
includes all of the data 1tems of the existing EMR system plus
additional data items or fields needed for the national registry
data.

Alternatively, a companion application/user interface is
developed. A companion application and user interface, for
example, monitors the clinical note data being supplied to the
user interface of the existing EMR system. Monitoring can
include, but i1s not limited to, monitoring mput device input,
such as keystrokes, or running the entire user interface of the
existing EMR system 1nside the companion application and
user interface. When the companion application/user inter-
face determines that data being entered 1s similar to the data
required for a national registry, the companion application/
user interface prompts the healthcare provider for that infor-
mation.

For example, a companion application and user interface
can determine that a healthcare provider has entered the word
“aspirin.” The companion application and user interface can
then prompt the healthcare provider with a question asking 1
aspirin was administered 24 hours before a procedure 1is
scheduled.

Once the set of data 1tems for one or more national regis-
tries are defined, data items are mapped to locations of an
existing EMR system, and the mapped locations of the exist-
ing EMR system are modified, the existing EMR system
automatically collects data for the one or more national reg-
1stries as patient care 1s being conducted.

In various embodiments, collecting national registry data
as patient care 1s being conducted includes acquiring infor-
mation as soon as a patient enters a healthcare facility, such as
a hospital, and continues throughout the clinical worktlow
until a patients exits the facility. Upon entering a healthcare
facility, for example, the first data recorded 1n an EMR system
1s typically a history and physical (H&P). An H&P 1s, for
example, a clinical observation, note, or document created by
a healthcare provider. A healthcare provider can include, but
1s not limited to, a physician, physician assistant, or advanced
practice nurse. Throughout a patient’s contact with a health-
care facility additional clinical notes are collected 1n the
EMR. These clinical notes may be added to the H&P, or may
be stored as separate documents 1n the EMR, for example.
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Clinical note data includes, but 1s not limited to, H&P, past
treatments, msurance information, billing information, cur-
rent course of treatment including orders, procedure notes,
outcome information, complications, or discharge orders.
Hereiaiter the H&P or any clinical note entered by a health-
care provider at any time during an encounter with a patient at
a healthcare facility 1s referred to as a clinical note.

In various embodiments, a user interface 1s provided to
healthcare provider for collecting national registry and clini-
cal note mformation together. This user interface 1s, for
example, atemplate, a tlowsheet, or a user interface form. The
same template, flowsheet, or user interface form includes
both existing EMR system data items and national registry
data items, so that the final destination of the data collected 1s
unknown to the healthcare provider requesting the informa-
tion.

Note that this user interface 1s different from conventional
third-party software that 1s used to collect national registry
data. Generally this conventional third-party software also
includes a user mterface for collecting national registry data.
However, this conventional third-party software 1s typically
not mtegrated with existing EMR system. In addition, the user
interface of the conventional third-party soitware for collect-
ing national registry data does not include both existing EMR
system data 1tems and national registry data items tightly
integrated on the same template, flowsheet, or user interface
form.

Also, conventional third-party software templates are built
to manage only one registry at a time. So for example, 1f a
hospital uses one third-party software vendor for registry
collection, they are able to collect data for one registry (Cath-
PCI Registry® for cardiac catheterization procedure) but they
are unable to collect for patients who present for a heart attack
(ACTION Registry®). In addition, a patient may present and
ultimately be submitted for three or more registries that are
associated for a single hospital admission. For example, a
patient with a heart attack (ACTION Registry® data needed)
undergoes cardiac catheterization (CathPCI Registry® data
needed), undergoes surgery (STS/ACC TVT Registry™),
and requires post-surgery pacemaker/defibrillator (ICD Reg-
1stry™ data). Therefore, one patient can be submitted to four
different registries from a single hospitalization. Since there
1s a lack of integration within conventional third-party sofit-
ware vendors, hospitals are required to manually collect for
all four registries.

In various embodiments, a user interface for collecting
national registry and clinical note information together
includes predetermined data items for entering data specific
to a national registry. For example, predetermined data 1items
can include, but are not limited to, pulldown menus, selection
lists, or radio buttons populated with a finite set of data
choices for each national registry data item. Predetermined
items can increase the accuracy of the data entered by pre-
venting 1ncorrect or imcomplete information from being
entered.

In various embodiments, a user interface for collecting
national registry and clinical note information together also
generates data for a national registry and clinical note or
document for an existing EMR system at substantially the
same time. Hssentially, the data entered and collected
together 1s now parsed and stored separately by the user
interface.

After collecting national registry and clinical note infor-
mation together using a user interface, data collection contin-
ues throughout the clinical workflow until a patient exits the
tacility. This data collection can include, but 1s not limited to,
pulling or pushing data from other parts of an existing EMR
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system or from other systems of the health care facility. The
additional clinical workflow data can include, but 1s not lim-
ited to, testresults, procedure reports or notes, post-procedure
documentation, and discharge information including compli-
cations at the time of discharge. The additional data can be
pulled or pushed at the time 1t 15 available or at periodic data
reconciliation times in batch mode, for example.

In various embodiments, national registry data generated
by a user interface or received from other parts of an existing
EMR system or from other systems of the health care facility
1s stored 1n a separate database. Once enough data 1s collected
to populate the mimimum data 1items required for a national
registry for one or more patients, this data 1s automatically
uploaded to the national registry. This data can be uploaded in
any format required by the national registry. An exemplary
format for uploading national registry data 1s extensible
markup language (XML).

In various embodiments, national registry data generated
by a user interface or received from other parts of an existing
EMR system or from other systems of the health care facility
1s validated before being uploaded to a national registry.
Validation of the national registry data can include any com-
bination of automatic and manual validation. Automatic vali-
dation can include, but 1s not limited to, verifying that a
minimum number of data items are populated, or verifying
that the data entered for two or more data 1tems are consistent.
In addition, a healthcare provider can be notified 11 a mini-
mum number of data items are populated or 1f two or more
data 1tems are consistent by running a validation report, for
example.

Manual validation can include, but 1s not limited to, pro-
viding a validation user interface. A healthcare provider can
use the validation user interface to review national registry
data before it 1s submitted, for example.

National Registry Data Collection System

FIG. 2 1s a schematic diagram showing a system 200 for
collecting national registry data 1n conjunction with an exist-
ing EMR system as patient care 1s conducted, 1n accordance
with various embodiments. System 200 includes database
210 and processor 220. Database 210 includes any type of
magnetic or electronic storage. Database 210 can be part of
the storage for processor 220 or 1t can be storage that 1s
external to processor 220. Database 210 can include its own
processor or can be entirely controlled by processor 220.
Database 210 can be part of the cloud 1n a cloud computing
environment, for example.

Database 210 stores a plurality of variables per patient for
submission to one or more national registries. For example,
database 210 stores a plurality of variables per patient for
submission to national registry 240. National registry 240 can
include a database 241 for storing national registry dataand a
processor 242 for recewving data from healthcare providers.
Database 210 can include a software database program run-
ning on a processor of database 210 or a software database
program running on processor 220.

Processor 220 1s in communication with the database 210.
Processor 220 can be connected directly to database 210 or
can be connected to database 210 across one or more net-
works. Processor 220 can be any type of computer system,
such as the computer system of FIG. 1.

Processor 220 provides a user interface that requests clini-
cal note data from a healthcare provider as a patient 1s being
seen by the healthcare provider. Processor 220 can directly
display a user interface on a display or processor 220 can be
part of a client/server system that displays the user interface.
For example, processor 220 can be a server 1n a client/server
system that includes one or more client devices. Client
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devices can include, but are not limited to, a tablet computing
device 231, a smartphone, music player, or personal digital
assistant 232, or a client computer 233.

In various embodiments, processor 220 can be the proces-
sor of tablet computing device 231, smartphone, music
player, or personal digital assistant 232, or client computer
233. In other words, tablet computing device 231, smart-
phone, music player, or personal digital assistant 232, or
client computer 233 can be connected directly to database
210.

Clinical note data includes, for example, clinical observa-
tions, demographic information, and lists of medications. The
clinical note data requested includes data needed to populate
one or more variables of one or more national registries and
data needed to populate a climical note medical record of an
existing EMR system. The clinical note data requested
includes data needed to populate one or more variables of
national registry 240 and data needed to populate a clinical
note medical record of EMR system 250, for example.

EMR system 250 can include a database 2351 for storing a
clinical note medical record and a processor 252 for receiving
data from healthcare providers. Like processor 220, proces-
sor 252 can directly display a user interface on a display or
processor 252 can be part of a client/server system that dis-
plays the user interface. For example, processor 252 can be a
server 1n a client/server system that includes one or more
client devices. Client devices can include, but are not limited
to, a tablet computing device 256, a smartphone, music
player, or personal digital assistant 257 or a client computer
258.

Processor 220 recerves the clinical note data entered by the
healthcare provider for the patient from the user interface.
The user interface may be displayed on tablet computing
device 231, smartphone, music player, or personal digital
assistant 232, or client computer 233, for example. The user
interface can be a template, a flowsheet, or a user interface
form, for example.

Finally, automatically and at substantially the same time,
processor 220 stores portions of the clinical note data 1n the
existing EMR system and database 210 for the patient. Pro-
cessor 220 stores the entered clinical note data for a clinical
note medical record 1in the existing EMR system for the
patient. For example, processor 220 stores data for a clinical
note medical record in EMR system 250. Processor 220 sends
this information to processor 252 of EMR system 2350 for
storage 1n database 251, for example.

At substantially the same time, processor 220 stores the
entered clinical note data needed to populate one or more
variables for the patient for the one or more national registries
in database 210. Processor 220 stores the entered clinical note
data needed to populate one or more variables for the patient
for national registry 240, for example. One skilled 1n the art
can appreciate that the phrase “substantially the same time”
can 1nclude exactly at the same time and also at times that
differ by only a few seconds.

Processor 220 stores portions of the clinical note data in
existing EMR system 250 and database 210 for the patient
after a single click of a submit or file button on the user
interface, for example. Upon receiving the single click of the
submit button, processor 220 segregates the data and stores
the segregated data in existing EMR system 250 and database
210. Segregation of the data and storage of the data are auto-
matic and require no direction from the healthcare provider.
The segregated data 1s not, for example, sent to existing EMR
system 250 and then moved from EMR system 2350 to data
base 210 or a national registry, as i1s performed by some
conventional third-party software.
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In various embodiments, a second processor 1s 1n commu-
nication with database 210. The second processor can be
processor 252 of EMR system 250. The second processor
retrieves data from the existing EMR for the patient over time
and stores the retrieved data in database 210 in order to
complete population of a minimum number of variables for
the patient for one or more national registries. The one or
more national registries include national registry 240, for
example.

The second processor 252 of EMR system 250 pulls data
from database 251 and pushes it to database 210 as shown 1n
FIG. 2, for example. One skilled in the art can appreciate,
however, that any combination of processor 220 and proces-
sor 252 can be used to move data from database 2351 to
database 210 over time.

In various embodiments, the second processor retrieves
data from the existing EMR system for the patient during an
entire hospitalization. For example, second processor 252 of
EMR system 250 pulls data from database 251 and pushes 1t
to database 210 during an entire hospitalization, for example.
Again, one skilled 1n the art can appreciate, that any combi-
nation of processor 220 and processor 252 can be used to
move data from database 251 to database 210 during an entire
hospitalization of the patient.

In various embodiments, the second processor can be a
processor of any system of a healthcare facility. For example,
the second processor can be a processor of system for storing
test results or procedure documentation. Processor 262 1s an
exemplary processor of system of a healthcare facility other
than EMR system 250. The second processor can be proces-
sor 262 and can pull data from database 261, for example.

In various embodiments, processor 220 validates the popu-
lated minimum number of variables stored 1n database 210 for
the patient. Certain data points must be present 1n order to
submit cases. Therefore, missing data from these particular
variables will prevent submission of a case. System 200 can
notily a healthcare provide that these data points are required
to submit the case after he/she runs a validation report, for
example.

In various embodiments, processor 220 validates the popu-
lated minimum number of variables stored 1n database 210 for
the patient by comparing the timing of the entered clinical
note data stored in the database for the patient and the data
retrieved over time for the patient from the existing EMR
system.

In various embodiments, processor 220 exports the vali-
dated populated minimum number of variables stored 1n data-
base 210 for a patient to one or more national registries. The
one or more national registries include national registry 240,
for example. Processor 220 uploads the validated populated
minimum number of variables stored in database 210 for a
patient to national registry 240 using XML, for example.

In various embodiments, processor 220 removes patient
identifving information from the validated populated mini-
mum number of variables stored in database 210 for the
patient before exporting the validated populated minimum
number of variables stored 1n database 210 for the patient to
the one or more national registries.

In various embodiments, processor 220 automatically
exports the validated populated minimum number of vari-
ables stored in database 210 for the patient to the one or more
national registries when the populated minimum number of
variables stored 1n the database 1s validated.

In various embodiments, processor 220 exports the vali-
dated populated minimum number of variables stored 1n data-
base 210 for the patient to the one or more national registries
after the validated populated minimum number of variables
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are reviewed by a healthcare provider. For example, processor
220 provides a user interface that a healthcare provider uses to
review data stored 1n database 210 before it 1s uploaded.

In various embodiments, the user interface provided by
processor 220 of reviewing national registry data includes a
select/deselect feature. Using this feature, cases may be
removed from submission. For example, a case that 1s not a
true heart attack case can be removed from the national reg-
1stry data by deselecting the case for submission. Processor
220 records the deselected case 1n database 210 along with the
name of the healthcare provider who removed the case and the
date/time, so there 1s transparency in the data submission
process. This select/deselect feature can help prevent hospi-
tals from selecting only the best cases for submission to a
national registry. There 1s a discussion 1n the healthcare com-
munity about the potential for hospitals to “cherry pick™ cases
to help improve their outcome reports. Deselected cases are
not submitted, but these data can be audited, so as to ensure
that hospitals are transparent in their data submaission process.

In various embodiments, climical note data requested by
user interface 1s found by comparing clinical note dataneeded
to populate variables of the one or more national registries
and clinical note data needed to populate a medical record of
an existing EMR system. The clinical note data requested by
the user interface 1s the logical union of the clinical note data
needed to populate variables of the one or more national
registries and clinical note data needed to populate a medical
record of an existing EMR system, for example.

In various embodiments, the data requested to populate one
or more variables of the one or more national registries and
the data requested to populate a clinical note medical record
of an existing EMR system appear on the same form 1n the
user iterface. In contrast to third party software for submit-
ting national registry data, various embodiments do not sepa-
rate national registry data and data requested to populate a
clinical note medical record in the user interface.

In various embodiments, processor 220 stores the entered
clinical note data 1n the existing EMR system for the patient
by generating a clinical note data document from the entered
clinical note data and storing the clinical note data document
in the existing EMR system. For example, the user interface
provided by processor 220 generates a clinical note data
document from the entered clinical note data and stores the
clinical note data document 1n database 251 of EMR system
250.

In various embodiments, processor 220 1s processor 252 of
EMR system 250. In other words, processor 2352 1s modified
to perform the functions of processor 220 as described above.
As a result, the user interface for entering data may be dis-
played on tablet computing device 256, smartphone, music
player, or personal digital assistant 257, or client computer
238, for example. Processor 252 1s modified or programmed
to perform the functions of processor 220 by editing a tem-
plate, tlowsheet, or user mtertface form displayed by proces-
sor 252, for example.

In various embodiments, however, 1t 1s not possible to
modily or program processor 252 to perform the functions of
processor 220 as described above. As a result, processor 220
1s not part of EMR system 2350. In addition, processor pro-
vides a meta user interface to collect the same information as
the user interface produced by processor 252 of EMR system
250 plus the information needed for the national registry.
National Registry Data Collection Method

FI1G. 3 1s an exemplary flowchart showing a method 300 for
collecting national registry data 1n conjunction with an exist-
ing EMR system as patient care 1s conducted, 1n accordance
with various embodiments.
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In step 310 of method 300, a user interface 1s provided that
requests clinical note data from a healthcare provider as a
patient 1s being seen by the healthcare provider using a pro-
cessor. The clinical note data requested 1includes data needed
to populate one or more variables of one or more national
registries and data needed to populate a clinical note medical
record of an existing EMR system.

In step 320, the clinical note data entered by the healthcare
provider for the patient 1s recerved from the user interface
using the processor.

In step 330, automatically and at substantially the same
time, the entered clinical note data needed to populate a
clinical note medical record of an existing EMR system for
the patient 1s stored 1n the existing EMR system, and the
entered clinical note data needed to populate one or more
variables for the patient for the one or more national registries
1s stored 1n a database using the processor. The database stores
a plurality of variables per patient for the one or more national
registries.

National Registry Data Collection Computer Program Prod-
uct

In various embodiments, a computer program product
includes a non-transitory and tangible computer-readable
storage medium whose contents include a program with
instructions being executed on a processor so as to perform a
method for collecting national registry data in conjunction
with an existing EMR system as patient care 1s conducted.
This method 1s performed by a system that includes one or
more distinct software modules.

FI1G. 4 1s a schematic diagram of a system 400 that includes
one or more distinct software modules that perform a method
for collecting national registry data in conjunction with an
existing EMR system as patient care 1s conducted, 1n accor-
dance with various embodiments. System 400 includes user
interface module 410 and storage module 420;

User interface module 410 provides a user interface that
requests clinical note data from a healthcare provider as a
patient 1s being seen by the healthcare provider. The clinical
note data requested includes data needed to populate one or
more variables of one or more national registries and data
needed to populate a clinical note medical record of an exist-
ing EMR system. User interface module 410 recerves clinical
note data entered by the healthcare provider for the patient
from the user interface.

Storage module 420 automatically and at substantially the
same time, stores the entered clinical note data needed to
populate a clinical note medical record of an existing EMR
system for the patient in the existing EMR system, and stores
the entered clinical note data needed to populate one or more
variables for the patient for the one or more national registries
in a database. The database stores a plurality of variables per
patient for the one or more national registries using the stor-
age module.

Data Example

FIG. § 1s a data example 500 showing how electronic
medical record data and national registry data 1s automati-
cally and at substantially the same time submitted to two
different databases, according to various embodiments. User
interface 510 includes, on the same form, fields 512 for enter-
ing clinical note data for an existing EMR system, and fields
514 for entering for national registry data for one or more
national registries. User mterface 510 can be, but 1s not lim-
ited to a form, template, or tlowsheet. It 1s not apparent to a
user that the data entered using user interface 510 1s segre-
gated and sent to two different databases upon submission.

As shown 1 FIG. 5, data 1s segregated into electronic
medical record data and national registry data, and the segre-
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gated data 1s stored in database 520 of an existing EMR
system and database 530 that stores data for submission to
one or more national registries. The data 1s automatically
segregated and sent by user interface 510 after a user clicks on
the submit button, for example.

Essentially, user interface 510 simultaneously creates a
required clinical note and a template or file for data uploading,
to one or more national registries, for example. The required
clinical note 1s stored in database 320 of an existing EMR
system and the template or file for data uploading 1s stored 1n
database 330, for example. Thus, the creation of clinically
relevant documentation 1s part of the national registry data
collection process that 1s itegrated into the normal clinical
workilow.

In FIG. 5, the data 1s shown as being segregated into two
types of data and each type of data 1s sent to one database. In
various embodiments, an existing EMR can benefit by includ-
ing one or more 1tems of the national registry data. As a resullt,
one or more 1tems from the national registry data can be sent
to both database 520 and database 530, for example.

In addition and 1n various embodiments, the questions
asked for an existing EMR system and a national registry may
overlap. As a result, data entered 1n user interface 510 can be
sent to both database 520 and database 530, for example.

While the present teachings are described 1n conjunction
with various embodiments, it 1s not intended that the present
teachings be limited to such embodiments. On the contrary,
the present teachings encompass various alternatives, modi-
fications, and equivalents, as will be appreciated by those of
skill 1n the art.

Further, in describing various embodiments, the specifica-
tion may have presented a method and/or process as a par-
ticular sequence of steps. However, to the extent that the
method or process does not rely on the particular order of
steps set forth herein, the method or process should not be
limited to the particular sequence of steps described. As one
of ordinary skill 1n the art would appreciate, other sequences
of steps may be possible. Therefore, the particular order of the
steps set forth 1n the specification should not be construed as
limitations on the claims. In addition, the claims directed to
the method and/or process should not be limited to the per-
formance of their steps 1n the order written, and one skilled 1n
the art can readily appreciate that the sequences may be varied
and still remain within the spirit and scope of the various
embodiments.

What 1s claimed 1s:

1. A system for collecting national registry data in conjunc-
tion with an existing electronic medical records system as
patient care 1s conducted, comprising:

a database that stores a plurality of variables per patient for

one or more national registries; and

a processor 1n communication with the database that

in order to simultaneously collect data required to popu-
late one or more variables of one or more national
registries and data needed to populate a clinical note
medical record of an existing electronic medical
records system as a patient 1s being seen by a health-
care provider, provides a user interface that requests
climical note data from the healthcare provider and
displays on the user interface at the same time both the
data required to populate one or more variables of the
one or more national registries and the data needed to
populate a clinical note medical record of an existing
clectronic medical records system,

receives the clinical note data entered by the healthcare
provider for the patient from the user interface,
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determines that the climical note data being entered 1s
similar to the data required to populate one or more
variables of the one or more national registries and
prompts the healthcare provider to enter the data
required to populate one or more variables of the one
or more national registries, and

automatically and at the same time stores the entered
clinical note data needed to populate a clinical note
medical record 1n the existing electronic medical
records system for the patient and stores the entered
clinical note data required to populate one or more
variables for the patient for the one or more national

registries in the database.

2. The system of claim 1, further comprising a second
processor 1n communication with the database that retrieves
data from the existing electronic medical records for the
patient over time and stores the retrieved data 1n the database
in order to complete population of a minimum number of
variables for the patient for the one or more national regis-
tries.

3. The system of claim 2, wherein the second processor that
retrieves data from the existing electronic medical records for
the patient during an entire hospitalization.

4. The system of claim 1, wherein the processor validates
the populated minimum number of variables stored in the
database for the patient.

5. The system of claim 4, wherein the processor validates
the populated minimum number of vaniables stored in the
database for the patient by comparing the timing of the
entered clinical note data stored 1n the database for the patient
and the data retrieved over time for the patient from the
existing electronic medical records system.

6. The system of claim 4, wherein the processor exports the
validated populated minimum number of variables stored in
the database for the patient to the one or more national reg-
1stries.

7. The system of claim 6, wherein the processor removes
patient identiifying information from the validated populated
minimum number of variables stored in the database for the
patient before exporting the validated populated minimum
number of variables stored 1n the database for the patient to
the one or more national registries.

8. The system of claim 6, wherein the processor automati-
cally exports the validated populated minimum number of
variables stored 1n the database for the patient to the one or
more national registries when the populated minimum num-
ber of variables stored in the database 1s validated.

9. The system of claim 6, wherein the processor exports the
validated populated minimum number of variables stored in
the database for the patient to the one or more national reg-
istries after the validated populated minimum number of vari-
ables are reviewed by a healthcare provider.

10. The system of claim 1, wherein clinical note data
requested by the user interface 1s found by comparing clinical
note data required to populate variables of the one or more
national registries and clinical note data needed to populate a
medical record of an existing electronic medical records sys-
tem.

11. The system of claim 1, wherein the data requested to
populate one or more variables of the one or more national
registries and the data requested to populate a clinical note
medical record of an existing electronic medical records sys-
tem appear on the same form 1n the user interface.

12. The system of claim 1, wherein the processor stores the
entered clinical note data in the existing electronic medical
records system for the patient by generating a clinical note
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data document from the entered clinical note data and storing
the clinical note data document 1n the existing electronic
medical records system.
13. The system of claam 1, wherein the processor com-
prises a client device.
14. The system of claim 1, wherein the processor com-
prises a server computer.
15. The system of claam 1, wherein the processor com-
prises a processor of the existing electronic medical records
system.
16. The system of claim 1, wherein the processor com-
prises a processor not part of the existing electronic medical
records system.
17. The system of claim 2, wherein the processor and the
second processor are the same device.
18. The system of claim 2, wherein the processor and the
second processor are different devices.
19. A method for collecting national registry data in con-
junction with an existing electronic medical records system
as patient care 1s conducted, comprising:
in order to stmultaneously collect data required to populate
one or more variables of one or more national registries
and data needed to populate a clinical note medical
record of an existing electronic medical records system
as a patient 1s being seen by a healthcare provider, pro-
viding a user interface that requests clinical note data
from the healthcare provider and displaying on the user
interface at the same time both the data required to
populate one or more variables of one or more national
registries and the data needed to populate a clinical note
medical record of an existing electronic medical records
system using a processor;
receiving the clinical note data entered by the healthcare
provider for the patient from the user imterface using the
Processor;

determining that the clinical note data being entered 1s
similar to the data required to populate one or more
variables of the one or more national registries and
prompting the healthcare provider to enter the data
required to populate one or more variables of the one or
more national registries; and

automatically and at the same time, storing the entered

clinical note data needed to populate a clinical note
medical record inthe existing electronic medical records
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system for the patient and storing the entered clinical
note data required to populate one or more variables for
the patient for the one or more national registries 1n the
database using the processor.
20. A computer program product, comprising a non-tran-
sitory and tangible computer-readable storage medium
whose contents include a program with instructions being
executed on a processor so as to perform a method for col-
lecting national registry data in conjunction with an existing
clectronic medical records system as patient care 1s con-
ducted, the method comprising:
providing a system, wherein the system comprises one or
more distinct software modules, and wherein the distinct
soltware modules comprise a user interface module and
a storage module;

in order to stmultaneously collect data required to populate
one or more variables of one or more national registries
and data needed to populate a clinical note medical
record of an existing electronic medical records system
as a patient 1s being seen by a healthcare provider, pro-
viding a user interface that requests clinical note data
from the healthcare provider and displaying on the user
interface at the same time both the data required to
populate one or more varniables of one or more national
registries and the data needed to populate a clinical note
medical record of an existing electronic medical records
system;

recerving the clinical note data entered by the healthcare

provider for the patient from the user interface using the
user 1nterface module;

determining that the clinical note data being entered 1s

similar to the data required to populate one or more
variables of the one or more national registries and
prompting the healthcare provider to enter the data
required to populate one or more variables of the one or
more national registries; and
automatically and at the same time, storing the entered clini-
cal note data needed to populate a clinical note medical record
in the existing electronic medical records system for the
patient and storing the entered clinical note data required to
populate one or more variables for the patient for the one or
more national registries 1n the database using the storage
module.
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